Math 151
Section 1.6

Evaluating Limits Analytically

Recall from example 1: lim x> +1=2
Definition 1: lim f (x) = f(c)

Thus the limit in the above example can be found by using definition 1,
Iirrl1 fx)=f(1)=1"+1=1+1=2

Example 1
Find lim x°

Solution: Iirr; x3=3%=27

Example 2

Find lim x? +5x

X—>—4

Solution: lim x* +5x = (-4)* +5(—4) =16 - 20 = -4

X—>—4

Example 3

Find Iimi
x>3 X —3

Solution: Iimi:i :E Undefined
x>3x—-3 3-3 0

Limit does not exist




Example 4

Find Iirr11 A2x-=5

Solution: IinﬂZx—S = /2()) -5 =+/2—-5 = v/~ 3 Undefined

Limit does not exist

Example 5

Find lim—
x->3 X -9

x—3_. X—3 . 1 1 _1

Solution: lim 5 =lim—"  —|im—— =
>3 x° -9 3 (x-3)(x+3) *»3x+3 3+3 6

In example 5, if you substitute 3 in for x before you reduce the polynomial down,

you will get an undetermined form. %

Example 6

Find lim 2~
x-2 X< —4

2= —-(x-2) -1 -1 1
Solution: lim— =lim— _lim——=—-=-_=
x>2 X —4 o3 (X—-2)(X+2) x3x+2 2+2 4




Example 7

2 J—
Find lim*+'~2
t>1 {° —

2 — —
Solution: lim" Tt =2 _ jjm 2D _p;p 12 _1v2_3
-1 7 -1 ol (t-(t+1) ©3t+1 141 2

Example 8

Find lim 2X=°

x>-1 3—X

Solution: lim Ax-5_4(D-5_-4-5__ 9
—>13-x  3-(-1) 4 4

Example 9

Find lime*™

X—2

Solution: lime*? =e?? =¢% =1
X—2

Example 10

Find limsin x

T
X—>=
2

s
X—>=
2

Solution: limsinx = sin(%j =1



Example 11

Find lim tan 2>
h—1 4

Solution:
Iimtanﬁ = tan@ = tan(zj =1
ot 4 4 4
Example 12
2

Find fim (11 -1

h—0
Solution:

2 _ _ 2 _ 2

Iim(h+1) 1:"m(h+1)(h+l) 1_ph+h+h+l-1_ . h?+2h . h(h+2)
h—0 h h—0 h h—0 h h—0 h h—0 h

=limh+2=0+2=2

h—0

Example 13

2
Find lim Yt 72 —3

th—0 tz

Vt2 +9-3 im(\/t2+9—3 \/tz+9+3):“m(\/t2+9)2+3\/t2+9—3\/t2+9—9
th>0 {2 h—0 tz( t2+9+3) t-0 tz(\/m+3)
t2+9-9 t? me L 1 1 1

el ror3) MelEross) e era)

Jo? 1943 943 3+3

1
6




Example 14

Find lim =

x=2 ¥ _8
. X=2 X—2 . X—2 1 1 1
lim _I|m =lim =lim

xS 8 ol (x—2)x+2x+27) o2 (x—2)x’+2x+4) nxii2x+d 2242214 12

Limit Laws

1) lim(f (x) + g(x)) = lim f (x) + lim g (x)
2) 1im(f (x) - g(x)) = lim f (x) - lim g (x)

3) lim(f (x)-g(x))= lim f (x)-lim g (x)

lim f
b inf L)1 100
=a g(x))  limg(x)

5) limc- f(x) =c-lim f (x)

Example 13

Find leirg—\/ST);_\/g
“mJ— V5 VBoxx V5ox+v5 . (Boxf V5V x+\6E-x -5
00 Y S X(VE—x++5)

-1 -1
=lim =lim

. -1
0 x(\/_x+\/_) 0 x(m+f) S eoxiv5 \5-0+v5 245




Example 16

f (x) — green line
g(x) —red line

Use to the above graph to evaluate each limit

1) Find lim(f (x) + g(x))

lim(f () +g(x))=lim f () +limg(x) =0-2=-2

2) Find lim(f (x) - g(x))

lim(f (X)~g(x)=1im f () ~limg(x) =0~ (~2)=0+2=2
3) Find lim(f (x)-g(x))

lim(f (x)- g())=lim  (x)-limg(x) =0-(-2)=0

lim f
4) |im(ﬂJ Iim[f(x)]: ) ¥ _o _,
= g())  =Ng(x)) limg(x) -2




